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Abstractof J P 2003277183 (A) 

PROBLEM TO BE SOLVED: To provide a high 
quality diamond single crystal having a large 
surface, which Is obtained without generation of a 
crack or deformation when It Is grown. ; SOLUTION: 
A method for producing the diamond single crystal 
includes a step for providing a diamond single 
crystal substrate 101 as a plate-like seed crystal 
having a thickness of <=100 [mu]m and a step for 
forming the diamond single crystal 102 on the 
diamond single crystal substrate 101 by a vapor 
phase synthetic method. The step for providing the 
diamond single crystal substrate 101 comprises a 
step for providing a diamond single crystal substrate 
101 having a thickness of >100 [mu]m and a step 
for reducing the thickness of the diamond single 
crystal substrate 101 to be <=100 [mu]m by 
removing a part of the diamond single crystal 
substrate 101. ; COPYRIGHT: (C)2004.JPO 
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(57) imm] 

iiS 1 0 0 IX mSiT(D^&V^m^^^ t LX<Dy-( -Y^y K# 
i^SSIgl 0 1 SrSPil-rsxSi:, y-f K¥*^^b 
1 0 1 -y^i^ K*^S 1 0 2 

® 1 0 1 Sr^ffi-fSXSli, ff^/JS 1 0 0 /X m^g^S 
i?''l'-t*i^K*iigfiSffil 0 1 Sr3fS«1-5XSt, 

00 u mWTlcl-SXSt 
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XStt, ^-r-t^V-K^fe^Bfrilc, Jf^iSS 1 0 0 // m 

■f^xst. mrl5y-ri'*vK¥^fBfr*l^*1-5XS 

If»*Jl6] mrE^^'fi'*VK*SS<*:5:»±-t-SX 
*i^fi^*^?r^*-f5XSS-^tf, 5 JciattW^'f 

icifcTl 0 p pm&i±5 0 0 p pmtiTT-fe5*«JSi=- 

t i:tmmy-( -V^y K*igfBSite4*«1-5XS* ■ 
Iff *9 8 J mtiff-^ -V^y K*^SS«o±^B 

(4, {1 0 0} BT'fet). ^cr)±SE±lCBfrlEi?''r-t* 

mm:iXi>y-f'Y^yh'\^—!^(Di¥^miiis\t. 5&&,±4 

il-?i:ltT-l 0 p pmW±5 0 0 p pm|ilTT-fcS*^ 

W^'f-t^^^. m^^^i 0 0 mn&.TX'h?)^4^'ey 

lif^^lllj {J''5C< t 10(D5a(7?fi$;iS 1 0mm 
tSo 50 
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IfS*3Si2l M^<o^miti-^^^mti. {10 
0} ST?fc5, 11*^1 Oitciti HcWM<o^^^'Y^ 

y h'^f^^mm, 

mif&\ci.i,yy(^^yh'\^—Sf<Di^miiSti> 5g>Si± 
Iff*Jll4j J¥^;i5l 0 0 //mSrax.5^^-Y-t^>' 

1 0 0 ;um«Tt-t-5X@<tSr<ixfc. ^^^'■t^-VK* 
IiS*9 151 mW.^^^=ey K^^AS^ro-giJ^^ 

tf. if *5 1 4 J;i|E««yi'-^^y K*ifefiS«©§liit 
:trjfeo 

vr3^>'aly5':^:J^^fi^fcffi^4 {10 0} ffi-e*)5, is* 

5 1 5 icfHmro^-f ^^y K¥^ASffio®[ig^fe. 
:</;^(4, yyit]kMt.tz\tT/^'^y<r>'pti<,th-ij 

^56. 7Pa£tT©§^|^T-ffi3^t5. it*JSl 5*»?, 

30 Kit:i^ffi„ 

Iff 1 9 ] WfB^'f "Y^y K*iea£fiSriP{i1- 

Jt-Cl 0 p pmiJl±5 0 0 p pmfi;CT-efe57k^lS^-i 
Sr#^, W-^fP' 1 0 0 /i mKITTfcSHtrE^-r ■Y'^-V K 
*^AS«S:^{i-t-5XSSr^tf, lf*«l 4*>P> 1 8 

«)t^-rti^»i5JcE«<o^^'ir*:^ K*^AS:K©Siit 

[ff *9 2 01 iS^^ -t^- K*^A«:±{c. W-^ti 1 
0 0 /z m^T'oy-Y-y*^' K*^ASS?r«ffi-^^ftt:: 
i'JJi^fife-t-SXSi:, 

Iit*:Jl2 1 ] mm^-^^^y Km^B^B^^^I^^t- ^ 
XS{±, Rit^it-i^y^-y'j^yi^izX'oWifS.y^-Y'ey 

(if 2 2 1 bSE^^-T ^^ey V^m^t^(ORit>&^ 

:ty:^-yf-yi^^fltcmtt {10 0} ET'^S^ 

[if*92 3l mms.it>^^^y:^y^yi^\cm^^ 



t-5$iJ-a':45j^i=^^tt;-C 1 0 p p in£i±5 0 0 p p m£iT 

SXSSr^tp, ^*3S2 0*»P>2 4OV'>-fn^»l9[t|B 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] ±m<Dmf^^V-^ :<mrj^^=ip^ hops 
HSrffi*6<)tcfi¥^1-5fc*|c, ft^^fSfigS (CVD) 

mizx^:^t'^^iy-^jui^^^^m Lit. ^SB^sMitffi 

ft -f- 5 feK i l^a w^Jg^B Sffi± (d ¥^fB $r J5icft $ -ti: ^. 
ic iSrfigft ^ -fr 5 '^r o a: f ^' + -> yw^:ft t ic :^ 
[0 0 04] /i-^■=eIcf ^df->-t/PfigfiTli. iSfiii!ffiffi 
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^-r i' ^- y K^igfe Jcit L TMia A» f> i f ^ 

[0 0 0 5] — ir, '^rnait'^^i/^/u^-g-eii, s 

10 2 4 2 2 5^^«, #P¥2 - 2 3 3 5 9 1 J; 

05'I#M¥4- 1 3 2 6 8 7^^Am\m^$tlX\^^?>o ¥ 

[0 0 0 6] 

5 ±T'PbW hf£^M.i^h^, 31 f ^ df -> -vyH^wMff 

[0 0 0 7] — afflT'tt*^3ie^:^v'-^'/v^S(c 
#-§-p 1 7-e«^$ixTv%5. rcD^^tt, I bS^-f 

do 

[0 0 0 8] r T\ *^BJ(4iii^*lCft«$H-5S^ 
[0 0 0 9] 

[Illi?r«?ft-rSfc*ro^®] *^PJ#f±, Jp;z^;6Si 0 
50 PSlc:ffliSijT'#5ii:^I,HiLfc. w<©«tt^^$^Btt. y 



5 

i\ a^^cojp;z^li 1 0 0 |i mU-lTTfetiJfjii/Mi i:*a 
mf^^<r>UWci. 0 S§j/jeff $ J4 10 0/* mtiToiSffl lo 

[0 0 1 0 J *fc, ^ikmi^&i-iy^ ■t'ey K^ilSaS 

8«>¥^fB-c-$)or^>, i^iaiftffi^^icis I I I 

^ =^ /psgft t !3 > t ^(D^^nma r < $ 

[0 0 1 1] SS®^^cf4i 0 0/imiilTT'fcn«iV^ 30 

Tvh. i3tL.fcS«t trtt^pTts, m^inon 

lOOl 2J ^fc, ^'f-t*^'K^ig^S:telcH:;!K^i^ 
i^iS^^Hi^JC^^LTll^^iClt-Cl 0 p pme^± 5 0 0 

p pm (parts per million) Jil± 5 0 0 p pmUT<D^ 
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(0 0 13] ^^'r-1r*:^K*ifgSSS(DfiggB 

C0ffi;^ffi;jS {10 0} ffil-^fLT^ftSrff^Cpr i:;J5» 
* LV\ (10 0) Ett, flbOEirJtKLT^^RjgaiiJ 

0 1 0 0 1 4 1 K^iiS^WlJjt 

Wmt'^. 5#iil±4 0 0#tlTT'fc5ri;iS»* U\ 

lo 0 1 5J *36?g#tt, ifefBi4Sr;tSfi«Jle:f?fflii-f 5* 

fe© lo-C'S)5X||[HlJff)fe}cJ;oT^^'l'-rt^' K¥^^ 

St LTJS^ ^JtT- 1 0 p p mJil± 5 0 0 p p mJilT-i-$ 
tv, ff^JJ^i 0 0/immTT'*>Sr.ti4S#iLt^, gEJ;i 

i^'Tf^^^omisit vx^mxhio iom^ti loo 

H TaUTXhihl-S.^ r coa^^ ffl V T ^ t° :3E- v' /Wj^fe 

/tev\ itz. :i<D^MfH(r>7i(.mmX'htit£. 

K^i^aSteWf-^rXji, />;i< 1 mo^^ii 1 0 

±^m<Dmtmi noo] xhi:ztii»tLv\ ± 

XoXX<0:kmiti:Sm-tZti!)iX%^, ^bic^ 

S«>±«ffi®B:^fil[;4S {100} -Cfe^Ltf, r©^CD3i 

o 

[0 0 161 ttc. ^^^(oy^^=^y K^I^H%S« 
#iJi±4 oofMT-C'feSrtiasjfSLi^ fElJ:iE'<)t 

is&ffli-5^-^T-fc, iK#Btti-eia-r'5<F*-a';45'>'iv\ 

[00171 -<0^Moy'l'-^^>K*S$fBS«(7)i!iit 



[0 0 18] StfiSO^^^-\'*:^K¥iiSSSS5r#5±-C 

loou m&,T^-^m< -rsxsTfcs. -f/fctj 
[0 0 19] mmmi)saxya±^-vh 

6Kft^\t-^:ty:^'y9-yi^ (R I E) SrffiV^T. ^ffi^ 

(0^^^=ey K^i^SSfift. ^-roj^^^^Sr i o o *i m 

[0 0 2 01 ^^BJCt^f'-V^VK^iS^S^KcO 

mm:iymt. ^-i^^y mi^^mc, m^A^ loon 

1 0 0 ,i mfiiT-Cfciitf. :*:ffia*MfBT-&o T 
# <^^ae^i /.e WSJPI ffl t > 5 1® (5 (oa@J$;;^ w & s * 

10 0 2 1] *^W#I4. wC»:nt'i5'#v'+yuKSrSAE 

XhMMXtbo ^£iS^ R I Eiil^T-fooTt. U— 
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mm^<D^-^iimmm^icMvxm^^it-r^i o p pm 

[0023] * fc, ;*:^l^<Di5^'i'-1r*:^ K*ig*aSo 
:i^5'9">^'ffi©ffi:^fi:;js {10 0} ffit?*)5. ^yf-i^ 

So 

1 0 0 2 4 J :^mm<Of^-(^^> K*igSS«Wi!iit;tr 
tiTT'foSo ifc, ^(nm.-k:^^<r>E.:h\tQ. 7Pa£i 

I 0 0 2 5 I K^#^4'l-iES$tl.fc«ffiP^IC?KJiJSS 
£ESrfp*PLT7'7X-rSr^^$-fr, ^\:,tc-( :i->X^^ 

^ >- y ffl IC * ^ 31 f -> + >'Ufigg;4S pTIg-T?*) 5 o 
[0 0 2 6] ±i^£Oj;5/i^l,m;o-C/i$tl,fc, 

^mny^^^y K*^S©S!lig;^ffitt. J|[.^;js i o o 

lO 0 2 7j^©J;5'ixaSr{i;tfc, ro^Klc^Jfo 
fc^'-r-V*^ K¥if^^©$iit;^fe(4. W^i-ti \0 0nm 

I 0 0 2 8 1 * L< fi4^faifefB^ii{i1-5X 

10 0 2 9] *fcifSL<(±, y^fi'^VK^^Sfitg 
Sriiii-t-SXStt, ff;Sf.;i5l 0 0 (imim^^^-^-Y'e 
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MBiSn—U^^^^X^XW.^^ 1 0 0 m^TlC-f 5X 

[0 0 3 01 *fc»*L<H:, ^^W-1r*:^K¥^SSS 
[00 3 1] U< »4. ^^-r ir^:^ K*igfiS« 

0 0 M m^T^^^-f -ir^v K*MS*)E*^^e^figfe^c 

X@i:^^tf, 

[0 0 3 21 *fc»4b<f4. y>f-1r*VK*ifeS«:Sr 

[0 0 3 31 *fcif*U<f±. ^^'f-^^^'K^l^faS^ 
^SH^JfCl 0 p pm£^±5 0 0 p pmOTT'fo-5* 

[0 0 3 41 *fc$f*t<l4. y-r-^'^^'K^^fBS® 

«±^s»i u 0 0} ffiT-fou, *»±*SD±}cy'<i' 

[0 0 3 51 *fcifiL<«. ^^-r-t^^/K^^^SS 

#W±4 0 0#iilTf 
[0 0 3 61 r©l6M<Ctiofcy-1'-1r*>'K*S^£« 

0 p pmtl±5 0 0 p pniWTT-4>S7k*ll^-i:^# 

ff^iJS 1 0 0 miUT-CfeS, 
[0 0 3 71 ^ICOiP^i^-f -t^-VK^^^StSm. 

[00381 S7h»* L< »±, !:i^7i< i: 1 1 o<Djaofi 

^r^fr-fSi^ffitt. {10 0} BT*fe5, 
[00391 S L< H:. y>C-y^V K^ifeiiSte 

*!>W±4 0 OlJ>WTT-*)5, 

[0 0 4 01 ro^^^roi ■0(73^ffi(c:iltoT^-Y-¥*>' 

K*J$^Sffi©ifig:^&f4, jf:;2^.z)5 1 o o Mm^Sx.-s 
y^r-lr^yK^^g^affi^ipli-t-SXgi. ^-r-t^y 

K¥^fiSSro-gi5^^|^* LTff^S: 1 0 0 ,1 mt^T 
lc:1-SXSt?r«;t-5. 

[0 04 1 1 ^(r>X.ofiiTM.^m7Lf^¥^\^vY^^ 
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[00421 »*L< 14, K¥^a£:KW- 

*iigfiSS©-«SJ^>S:|i^*-t-SXS=&^tP. 
[0 04 31 * ysiif* U < I4> ^-r -t * y K^igSS« 
<05J«:tt'(';i-y:ty^vir$ixfcgjt {i oo} 

10 [0 0 4 41 *;fcif*b<»4, RJtxtt-f';i->'3:y^>'j/ 
l-ffl 1/^-5*';^ 14. ^s/fb^^ (CF,) ^fc:f4T/i^^y 
(Ar) (D/>/i< tt-^t, (Oi) i:«:^tfii 
^:^:^t?fo !5 . m^^H ^.^(nWMn-m^n.^Wc^ 5 o 

(0 0 4 51 *fcifiL<f4, RfStt'f^yaiyf^y^' 
14. F*gffi^5 6. 7 P atiTW^SirtT'fTJifc'nSo 
[0 0 4 61 *yS:jfSb<»4, y-f -t^^ K*ifeSS« 

;6SIi^^ltT*l 0 p pm^±5 0 0 p p m<y.T-C&57lc 
20 ^JR^ i tr-^*, flC^dS 1 0 0 Ai m JJATT'fe 5 ¥^ 

y K^ifefBSfi^Sjiffi-t-SXS^^tfo 

[0 0 4 71 -tO^MWgiJW^ffilCltteofc^^-f-V^y K 

^*1-2)I@i5r{ix.5o C:©£5'tXSSr<ix.fc. 

14. ¥4\^^^Y^^^^^^W^-thZ.}L\ci.^ ^ W-h- 

^5 1 0 0 « me^Twy-r-ir^y ¥m^^wsLi:^%\zm. 
as«±fr;j^'i' -t^y Km^a^^ffi^figfet i t) fifes 

(0 0 4 81 *fcif*U<f4. ^J^-f-^^VK^^SflE^r 

K*i^S«i^|i«5*-r5XSSr^tp. 
[0 0 4 91 Sfc:ifiL<(4. y-T-t^y K^b^^W 
SJStt-l';r>'3^5'^yii'$ixfcffif4 (100) ffi-Cfc 

Oo 

40 [0 0 5 01 *)tifS L<{4. gj£;tt'l';t>'3:s/5^>-^' 

^*<0*iJ-g-|4^|saJt-C5 0%EATTS>5, 
(0 0 5 11 Sfc$f*L<(4. RiStt-r^ryis/f-yi/ 
14. rtJE;jS6. 7PaJilT©S^rt-C'tT'iifctl5, 
[0 0 5 21 tfc^?*L<(4. ^^-f-V^y K^SSfaSffi 
*^ft^^)felwJ;!3fl^fig1-5XS(4. ^*J®^i. m 
J!I^(C*)"fSfi|^;4Sj[^^-^Jt-ei 0 p pmW±5 0 0 p 
pmtXTT-fcSTk^S^i:^^;^. JS,;2^;4S 1 0 0 /I m^il 

50 Tx-hi>y'i^^:ymf^^mi^^n-^^m\ci.^Wy 
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[0 0 5 3] 

[0 0 5 4] im^(DMB 1 ) 0 1 ~ia 3 »i, :L(D^m 

^i^K¥^^S«i 0 114. &M^^t. m^^^Kn 

■f i>^^i>m^W^)i:-Q 1 0 p p mtl± 5 0 0 p p mtAT 

1 (O^i^'tiK. it loWfflWg^jJSl OmmEi±T?fc5, 
§:*:©Sg[S-*f5±^Bl O l f H: {10 0} B-C*> 
5„ yi'i'-*:/K^^^S«i 0 1 XiUlil^ifelcJ: 
5 y ir* V K f - 5 m^±. 4 0 0 g>giT 

TfcS, ^i'-t*>'K¥MSS«i 0 ioff;?^T nil 

0 0 ;imSrax.5. 

[0 0 5 5] ia2Sr#^Lr. ^'f-^^^' K¥^^K:K 

1 0 1 (0-n^^^^-r^> -oi !3 , 1 0 1 f Sr 

1 6 l(7)ff;z^T2 4rl 0 0 u ra^yr t-r ^ „ fito^ aij/ 

-r-f^^^K^^SSSl 0 0 1 f iiJ^ts/^ 

1 fl4, {10 0} ffiT'foS, SiJ^tt-f 



'p(o^mo)m'^iiti^mitx' 5 0 %&.Txh 5 r t jjw* 
[0056] 03 sr#fia UT. h^mm^mw. 

1 0 1 ©iSffi 1 0 1 f ±(C^^e^fi)cjfe{c J; !? i'* 
>' K*igS 1 0 2 SrJgJife-rS. 

[0 0 5 7] r(OJ;5lc«^$^^fc, 

i^T 2 ;5S 1 0 0 /I m£ilT<^;?'-(' -t^ V K*i^SSS 1 0 
1 o^mm 1 0 1 f it^^" -t-t^- K^igfa 1 0 2 SrM 
iti-5fcft. -^^V K^igS 10 2 ici^Ji^^fijniSS 

[0 0 5 8] iUMnmmi) 04*5^050514, 

*-f. i'^>'K*^rafrl 1 lSripji-t-5. 
-{^^WW^^i^l 1 l±lc:, Jf:;^T2;iSl O O/zm 
KiTO^i'i'^i'K^^fBSSl 0 iSr^ti^figfeJcJ: 

[0 0 5 9] 05Sr#fi3L-C. ^^-f^^- K^igfaft^l 
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{t:^^tfci4T/t'=fyw'>/i< tt)-:;^^, ^^tS:^ 
tfS^;<f;^-Cfc!J. ig^;<f;^4'<o|g^(Dii]^l4<*:ait-t? 
5 0%iilT-r?fc5, r©SJ6^4^':^^>3l.;/f^>^^4, 0 
4U<I4, rtffi^se. 7PaaTo$Sli*!-etT'^ifc)n 

5o -tfz. -Ir* y K^i^faSS 1 0 lf4. ^^JI^ 

^mm'i-\t.n-t^m^ii^m^^]txi o p pm£i± 

5 0 0 p p maTT-feSTk^JlT- i: ^^^^^^ JP;^^^;ii5 1 0 

^ffii 0 1 f f4 {10 0} ffi-e*)5c y-r-ir^-^'K^ig 
±-?$)5, ^^-<-lr*y K^i^satei 0 lo, Xi^iajf 

feldi^y-Ci'^V Kf-^'<Oii^^M*il45©>Jil±4 0 0 

[0 0 6 0] ^(^m, ro^-Tir^vK^^ftSffii 0 
1 JiJc, m a J; 5 'iy-r K¥ifeS l O 2 

[0 0 6 1 ] wOi5^exgSr«;tfc. ;iw«eqro||is 

[0 0 6 2] 

-ri'^-:^ K¥i^SSSii^P>, )f:^;4S 10 0a mW^-r-^ 
1*, SStLT, ff^iiSS 0 0 Atm. »;?(^i:ii:3!-t--5:J^ 

1) 5rfflicLfc, ffi:tr{ai4, 6Birt> {10 0} -efe 

■eo^B»4^«6<jWe;5S'i$tvTfot). «SOffift 
^FRma xttO. 1 ma&.TVh-Dtz, 0 614, ^MC"J 

1 T*fflv^fcRJi:{4'i';tV3^s/^>i/^B(7):^iC0-efc 

(4, UT<7)K^^-t W<1 0 X^^^-yW^l 



50 



oiia;^4:»i^1-5ii5^&l;)Si i M^f&mmi 1 
J:5fclSg$Hfc«ffil K^f--^i^/-?l ortlclS 

0;!i^P);</;^«:#ai-5;{f;=^#^mti 5i:, 
1=1 5lc^^FtiTKS^-y>'/<i OrtesjE;^)^:^^ h 

[006 3] 06 X^-tS.[t>ii.^ :t'yx. y^y^^Mi 1 
^<f^(DE.f}^m'^X-^Zo WHl 2±(Cf->7°/H (Oy 

-^'•1r*>' K^^fsSSi 0 1 ^ttStSo ciroS/Stt-f 
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[0 06 4] (^fr 1 ) 

WiM&M&lk : 1 3 . 5 6MHz 

^M&M:f3 : 3 0 ow 

X^^-lrW<rt£E;/3 : 3. 3Pa 

02^:^MM : 1 0 s c cm (standard cubic centimete 
r per minutes) 

CFi:ff^mM: 30 s c cm 
a xf4, 0. 2 /tm-e&oy^:. 

[0 0 6 51 ^fjj;::, rco^ry^v^^^f-yT'/n © 
1 0 m0»«©^^^ K*S*««^ff^^-r-5 C 

^Ko^^oy-f •t^>'K*iga^^gli^^>■ 
m4t?MS-fifefi/i<3:f^:^->^yl.^g§-|J:§-i;;45-^ 
[0 0 6 61 iw-T?. it^i^tLX. \ 
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0 ^r^cOWSS^, ff^tt 1 0 0 n m i: /iOit*^ 

[006 7] iil±j; t) . H:t!5«:*:ffi«<0t/-r 

^^Sfi^^ s/ ^ > n -fe ;^ -eJ!iDX-r 5 r t J; o 

[0 0 6 8] mmm 2 ) ^mmmxi:^.. mm&i 1 tcti 

rtro*iiis/f->-^^#H;, K«i6Jg«^d5 1 3 . 5 6 
MHz, fi,^^mM^3 0 0WX^ML±i^-^'Y'fr>'h* 

fC^TLT-^-f ^'pgj7'7X-rCVDifeT-ffi5^*5l OO/t 

20 m03itf:?df:X-t/Uf!g;ft5rff;*£ofc^*Sr«l 

[0 0 6 9] 
[^1] 











Npl 


(seen) 


(sccnO 


(seen) 


(Pa) 


B#ISI 

mm 


Riax 




1 


10 


30 


0 


3.3 


100 


0.2 




3 


10 


10 


0 


3.3 


50 


0.3 




4 


10 


8 


0 


3.3 


48 


0. 35 


0 


5 


10 


0 


0 


3.3 


30 




X 




10 


0 


10 


3.3 


100 


0.3 




7 


10 


0 


8 


3.3 


95 


0. 35 


0 


8 


10 


30 


0 


6.7 


50 


0.3 


© 


9 


10 


30 


0 


7.0 


48 


0.35 


0 


10 


10 


30 


0 


1.3 


200 


0.10 





[0 0 7 0] *1 cf cDf-:/7'/HiSj;t>*3/i^^ 5Ti4. 

5 0%iJtTrof-vr/HioJ;Ot3T'$3tLtt\ :x.y=fv^ 
fcSo Oj;</;^Jt«sf^^Jtt»5 0%^ffix.5i. 
li^mkhfih, roiS(plHCF4(Oft*3i9|v:Ar SrgSAp 50 



[0 0 7 1 ] f->7°^H ih:/y/U8;!i^t, 1 on'^^ 
9=->^^^W«®;JS^n, #IC6. 7Pa J:Oft</£tl 



15 

i)^o1t, &ti%:l. 3 P a *tfT^f^^«, :3^y^y{fm 

[ 0 0 7 2 J {.mmm s ) *iiffi«»iT'»±, ^^-y ir*> k 

1 0 0 /I mWT©;5^-n'*y K¥^fi 

[00 7 31 Hife^il 1 -e^ffl Lfcf-^T'/u 1 i: m 
^e^^^i^(oaB«: {i 0 0} ffi-e&o/b. ^ffii±, ifxm 

X3[^;45l ImmX 1 ImmX 0. 5mm-C*)ofc, 

[0 0 7 4] ig7{±, lli5£«3j3T'ffiffiLfcv-Yj>Dfiy 
7X-=eCVDi^atD:^iC:0t?S)5o ia7^#fiSUT. -r 

f-t Vx<2 OJci-r-r^'DSESret^t-Sfc*©-^^'^' pS6 
mjli2 1 •vW^'P$fl;jlg2 1 i:*S5^^W<2 0 t 20 
SrjS^f 5*jS^2 2 ^&t=2 2yi»e>K^^■tV/^' 
2 0rt^-=r>r^'nj6^^A1-5Ac*<O-r^^nig^A^ 

2 at, Sffi?r^^-t-5fc*CDS«5fip^2 5 

^•y^-^^Z 0f^lcJliisf:^f;;^5:»|&-f ■5;«/;^«t^*i=2 7 
K?g^-ir:^^-<2 0d^P,;<f;^^#a-f •5:^;=^#Wt=2 
*^^+>'/^2 Ol^(D£Ey35:aS^-t-5jE;'3tf2 9 

[0 0 7 5] Sg5:j^-&2 5±|;i^^-f-^*y K^gSflt 
lllSrmilU ;(/^#ti^fi=2 7;6»f,H,;(/;=^tCH4;{f 

^$r#t^L. ia7t?^1-r-ri^ nj^T'yX-v'CVD^e 30 

[0 0 7 6] (^fe#2) 
■^^-r^Dft^SEiC: 2. 4 5 GHz 
•^'f iJ'njS^jg : 5 kW 

^ti^^^flE^ : 1. 3 3X10' Pa 
Wt if:^Mi : 1 0 0 s c c m 
CHiM^MM : 5 s c c m 

jS7'7X-x'2 4^5|g^Lx. y-Ti'^^'K^^fBStSS' 40 

[0 0 7 7] itmm 2 t LT. ^-r -^'^ > K**gfB^*J 
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[0 0 7 81 1 0 0 /imwy^f -V'^-:^ K^i^ 

fife * nfe^-i" ir* h-mi^^mmm btitc, 

[0 0 7 91 it^M3tLx^ ^v=f-y^W^(n>i^t>'0 

\zwmsfmmnT.^'^ti:':,x^^\=i:y vrn^^w-^ 

[0 0 8 01 W±i!?» iti^6fjmm<o±^\,^if^^^y 
[0 0 8 1 1 ±^<D^mxnbntz. 

[0 0 8 2] aftST'(>:, y-f i'*>'K^'©^^JK^t 

^l:5r^i:1-5:^j£;is. tct^tij. K. Gray, SPI 
E (Vol. 1759 Diamond Optics V, (1992) P. 203) X'^ 
hMc^tlX^^^^o -®*jfeJCJ;!3, :^t'ir^'y^jum 

Tl 0 0 p pm^SnTV>5Ci:;45«IE$itfc, ifc, 
2*SSX|ftlpIJrjSfejcJ;5^^-('-1r^:^Kro (4 0 0) ffio 

ig^t'— ^ (V^tJt^^P S'^V^^;*— y) Oi!^ffl$il±3 
0#-Cifo^.wi:^fll^Lfc. 

[0 0 8 31 0 91*. m8<p(0lXXmA^fc^^ 

^l&^LXTp-ti^yyxhiio ia9 4'»CH2ig-g-tJ: 

S ® )t2 3 0 ids^ixT t ^ 5 r t ;is ?g f) >i»T- -5 „ 
[0 0 8 4] CH.©;;(f;^gftl:i:fijcft^^^Sr$ 

SS. °'y^yy:^-y(0^m^isXV'^Mm(Diikm^ 
ay^tfc, /it>\ ^®te<Dfifeft^<t:»±fi£;ftM^#2 ti^« 

fco -ero^;Silr«2(c:;^-r, 

[0 0 8 51 
[«2] 
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(10) 




^^1 




(seem) 




(ppm) 






11 


5 


20 


100 


30 


© 


12 


1 


100 


10 


SOO 


o 


13 


2 


so 


30 


300 


© 


14 


10 


10 


200 


200 


® 


15 


20 


5 


>1000 
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[0 0 8 61 «2(c:^L/ci5lc. ^R/i3if^':J^-:y^ 

/I'girMfOTk^ji^tta 0 p pma±2 0 0 p pmiilT 10 
[008 7] (||JgM4 ) *||jS^^jT-»i. m^t^ 1 0 0 

[0 0 8 8] f-i^T'/H etLT, jts^sa-o-^ 

(7. 6 2 cm) , ff^jjsi OO^mOSt^aiigfttL 20 
{10 0} E-C'fcS. -t^^z/yn 6{c:^y-LT, $TS« 

0/imT. y-f-r^i'KBiJ^fi^iS {100} (Cftjofc^ 
*#»*±]^0 (^f|:2) tl^^-CfcS. fifeft^MSrlB 

f^Wt-tsri-T, ^^-r-lr^i^KliJffJi oowmt^j; 30 

[0 0 8 91 tt:|SE#!l4 t LT, Ji:;^;i5 1 SO/imT-tix 

1 0 0**mS'ex.m^T-^>f-y*i^KK»4v'y ays 

«t ^tlC^J^^L-fc, 1^±J:!J. OOMmJilT 40 

[00 90] (HJifiSj 5 ) *|l:te«S|Ti4, J»:^i45 100 

[00 9 1] im^^kcm^^tzify(\^y vw^^B^m 

(4. -^-vy/H 7t5j;l>'f->7°/l'l 8(0 2oT-feSo -f" 
>'7'>'U 1 7 14, llJg^il 1 T-{^^ Lfc, m^ti lOum 
X\ 1:2^1-5 2 iZ2C0fi$^S 1 immT-« ^^mnm^^SL 
^Ml 0 0} Oia?aii5ffi-^fijt^W'-V*:^K*i^SSffiT- 50 



0/im, 2ja©-gcF;jSl 1mm, ±^M<Dm'}S'&.i^ {1 

0 0} oaih*^dr->-y/uy-Yir*y K*igSS4ST'$) 
5o f-i^T'yH 7i3j;tJfl 8<DXi||n y:^fV^^*— >^<D 
^fi|i|Sl4, -eix-t'm 0#*5J;OJ3 oe>T*&ofc„ s 
fc, f-yy/H 8ro^Stti©;j<^jg^jgg^i 0 0 p p 

[0 0 9 2] f^? :^•>^r>'^^SS»4, f- vt'/p 1 7 

iim.ifi\zmm x^ttmu. i s tt^n-* f 
->'-^>'WfiKfiig©ff;^^i4 1 0 0 /i m t f£^±-^xmn^& 

[0 0 9 31 w^T-, ttmmstLX. £m<K>m^ii5 

0 0umX\ iSi^-rS 2 522(05 §;45l 1 mm-C\ 

{10 0} ffii?3ii5fiBffi-a-jE!K^^-<-^^:^K* 

J^ftSrff'iofco -ew^*, ^f^=^-i^-^>'i'Kff*5l 1 
0 n m©l^;St?^**Jc*H-^:a^f ^i^V^/i'K;dsS«ti. 

T^>«?Lfc, Jil±(D^:^^>P,, OO^mttT® 
^^-fir* V K¥MSS«;S> by-fir K*igSS:^1i 

[00 941 ^-iHlH^^ttufcllJfeWJ^ffitJ J;ut||lg0i|{i 
^i^^X(DMxm7f:Vh^Xmm^^J:i,(DX'^•tf£\<^ t^X. 

[0 0 9 51 

[llS<ofiWj:|i^§^l 



1] 

[IS 21 

[US] 



(11) 



19 



D^Bo^S;0-cfc-5, 

[08] J¥^^Sl 0 OitmW^^t'iJ'^v'-^ywairi^© lo 
09] 0 8 XTH^fc:giJ5>5:t2:;*cL■C^r^'* 
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[??-^oijieg] 

X-rCVD^ia, 10, 2 0 M^^^>^\ 11 ft 
^)KSM> 1 2 a®, 1 4 15 if}^ 

16 BE:^3>' hD-/W?/U7', 17 jft^jg 
2 1 •^'f^'nj^ajlg, 2 2 2 3 -r 

'I'iJ'ngE^Ai!, 2 4 ^'f aig::r7X^, 2 5 £ 
2 7 2 8 2 9 

StiU. 3 0 CH.ijS'&ICiSKllX. 101 

•^■=ei^ K¥^^S^. 1 0 1 f 10 2 y^'fr 

Knifes, 111 y^-ir*yKmi 
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